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PROBLEM TO BE SOLVED: To practice switching with a 
predetermined arbitrary frequency while soft switching is 
practiced. 

SOLUTION: An input reactor L1; a tertiary winding N3 of a 
transformer Tr connected in series to a primary winding N1; a 
main switch Q1 connected in series to the tertiary winding N3; a 
diode D1 connected in reverse-parallel to the main switch Q1; a 
snubber capacitor Cs connected in parallel to the main switch 
Q1; a series circuit which consists of a resonance capacitor C2, 
a resonance reactor L2, and an auxiliary switch Q2, and through 
which the snubber capacitor Cs is discharged; a diode D3 
connected between the junction of the winding N1 and the 
winding N3 and the auxiliary switch Q2; and a capacitor C1 
connected in parallel to the winding N3 through the diode D3; 
are provided. By generating resonance at a arbitrary time with 
the switching of the auxiliary switch Q2, the soft switching of 
the switches Q1 and Q2 can be practiced. 
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xQ lCDt7IJ*iEX<7f>^ 0*7) t&S. 

[0 0 2 5] H7tti<Z)«W«)S6(O*l(S0»Ji^-r 
HUB?. Hl©A*U7^h*Ll*h7>XIB*# 

y5 L Q2ttHl©«^tRItt, iXi'7^Ql»>t 
*£lfflfc:*>U »X^7fQ2^iilTXtAa 
>t>Ks, &{S3>x>1tC 2 *±«*fiij 7^7 h 

^ Q2<7)mggti^jgij7^ h;i/L 2, h7>xeg*#$ 

N4. H7>X-*e«Nl*ck^h7>XH*#«N 

^>x>i^cs<to«j&*nsfc«)«L»»ctt8fcnT, m 
iix-r75 i Q2^*mcftx-r75 i >^ (*» 

Z>o 03, B4, B5fc*HT, A*U7^h^ 

[0 0 2 6] (h^5T% X<7^>^maST«^^OiS 

BT*«). fllS£AA£teA# U 7^7 hJI/L 1 
n, Z<D\jjV7i7 h;i/L 1 <hB^J(^ h?>XT r£> 
^*tSN 1 <hix< l t©a«BK^««$ti 
Tlr^o C^iX-Yy^QlfCttiS^Jfc^^-KD 
h7>XT r ®-*S8N 1 t$X< Q 1 i 

oa^j[Hi2§(c(«^ifc3 >^>ii-c i ^msjx< 

2&OitnHB^ ^«X^7fQ2C«I©JC 
^*-HD2^ S6{Ch7>XTrC0-*#«Nl 
£±X< 1 ©*«jftt»ttX-f 2 IBfcfcW 

-r kd 3 ^n^nmm^nx^^. 

[0 0 2 7] *©»ff«£lT©a0T»«, ST. ±X 
0, A*mjE^iS^i:#Tt)A**8K^SETc:<!:^T 

*»a»3WFj«ta«. *fc, ix>f7fQit7 

h 9 >X T r C0-^#^N 1 fc3fc?(IC»«Snfc3 >x 
>^C1^ y<*"KD3*^LT^at^p 
SaiX-r7^Q2^^>T^c:<!:{c:J:0, 3>x>1fC 
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mw- 1 1 - 
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19 6 5 7 2 



1 C3e*.<&ftfcI*;i^-£fflE«gR e c iftLTXf] 

b)VL I (C#b. fjfiftbX-f ^-Q2^t7t5: 
it*. AA'JTi- h;UL 1 A6ntI^M-£ h 
7>XTri:|t. -&©&*. 3>f'>-^C llC^^e) 
ftfc x * £ %M CttHlf 4 d t »<T-i* £ . 
[0 0 2 8] @9tt0 8«mi»«S|T$.-5. 19trli 

0 8©A7J'J7£ b)l>L 1 £ h 7 >XH##i£N 3 1'^ 
Mb, dn£A7J'J7? MI^£LTffifflbT^*j£)W# 

^©lWt>0 8©Ji££&i:|B|b&©T\ I¥ 

Sfflfi^ai-r^o n i otJH8©^2^B0iiT'*4 <> dn 

«. H8#>&A*J'J79 MH1 £BtO*< tth\Z, 

>T>-tt-C 1 <hh7>XE##^N3<h}|Bj)Xi'y^Q 

2 <h©BW®KKB***fcj&;M*»-e. *0<attH8 

^Ci^l^UTfe. ^lC3gffl-r4d<i:^l5IteT* 
-5. 

[0029] @i i \tz0mm^8(Dmm<D^m.^^ 

TEWRHT**. PHSJ©lE!8tt. X**£E£B8IMEEK: 
-rSfiSESRe clC««Snfch5>^H^#«N3 t 
ffittftglltt (U7JAU-) ffl^f :*- FD2©B?<JIbI 
»<!:. h7>X-*fSN 1 t h7>^E*tiN3 <h 

flttiX-f^fQlt, dW^igftX-f y^Ql 

[0030] ^ommzpz. 01 IT** 

U * A' U -^f h* D 2 t a»*ttlC«BE««l8 

4b. dntj;-3Ty'r^--h : D2A^[Hi*b. mgg* 

2 0»EttfcJ:oT«ift#«ft1\ bfctfoT, flESKiS 
R e c t l/T»i*aa3S»IHW*tt*i*fc** f 85'R*«a:< 

[0 0 3 1] El 2ttd®g^®89a£tt0jBtt£* 

ii^cMisnfci i ©fi^x-f 7f q 1 1, d© 

li, h7 >X-*iSN 1 <bl 1 ©¥^-f 7f Q 

1 tommmmzmnz&mtat b ? yxwm%m 
t. m«¥3>x>-y-c iKft^jKffi&sftfch7>;*= 

^#^N 3 i:^ 2 ro¥8&X'f y^Q 2 £©B?iJlHlg8 
[0 0 3 2] fSfi:X'f7fQlfflX-i' 7f>^ 



4t. K5>X-***N1 CI*;M*-/5<*f*aft 
4. d©££. h7>XB3^^1N4lwtt. goliggRe 
cffl£IE. m^3>-r>-9-c lfflil^^tT^^tttcmo: 
fl«»£U ««3>r>1tC l©7tm£#5tf£. 
X<7fQl £:*7T4£:, h7>X-*iiNll:f 
t*nfcI*M-tt. h7>XTr©r*!8N2i: 

N2C«cfflSnfcX*;W I -tt. SffiggRec 1 £?>b 

io ti. g»£g§R e c<M£ft, m^3>x>-9-C 1 fiiJ^riEi 
TSSttlr«BEA^4b, y<^-h*D3&3>bTm^ 

3>f>D-cii;x^M-stiiii/, dn^Ttm-r 
4. 

[0 0 3 3] l2©*«ftX^7fQ2«X^7 

Q2£*>T££, t»3>f>1tClllK7>XH* 

7>XH*tSN 3 l:i^M-«fSfi3n5. C©t 
h7>XEg*^N4(C(i. gfft^Re c<ffl£IE, 

««n>x>-y-C l©jfe*£tttf*. ¥*&X^-y?Q 

*;M?-tt, K7>XTr©X^#SN2^lzg*#^N 
4fcttttii£n*. -tLT. hy>7>-A.%mN2lzMih 
S*lfcX*;i,*-tt. S^i§Rec 1 £?>bTliffilC<* 
I£;*tt5. ifc. h7>XB3M8N4l:H ggfiggR 
e c «»n >x>itC 1 {IJ&IEi: -fettle® 

so [0 0 34] JBlO**#X-f 5»5 1 Ql*fctt«2 0* 
gftX-T 7fQ20X-f y?->tftZ i4 h 5 >XE3## 
IN4C|[t«. h-7>XGS^#^N4^^i'^-KD 

3^m^3>x>itc i->g8&g§Re externum ac 
<Dffi&*fthTftts.t)nz>tztb. ^mMMAccofrntfi 

©<ht. tt«a>7 i >i7-C 1 lc«, A7J*J£lCh7>X 

C 1 *A**Jie-^ll«t0 , bK^«BET3te«-r'&dt 
40 3^o1t^MAC©mE* i (S<. I-7>X 

Bg^#^N4IC^4-T4fl/E^l)D^Tt). €«3 >x> 

u-c i ©«Ei:itf, mmzi >x>-y-c 1 ©*««tff 

1 ©^igftX-f -y^Q 1 ©B^JlHlKfi. g^R e c \Z 

*jiftS:j£Jf4di*tpI^t&5. ^1©* 
ig{*X-f vJ-Q 1 tm2©*jgfl£X'fy5 1 Q2©X'f y 
^>y»)^ : &<iS'JCi5i^bfeAt. S§l©¥#»Xf 
Ql <k^2©¥^X'T->?Q2Sr^tc:X'1'5/^>^ 
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[0 0 3 5] tZZT, TV*«AHISft£fctt, ft® 

m<D i/io os*«t©!m*e- vtminzm 

©^^^ffis.ox-r^^TMfi-r-s^*. i/ioo 
f*7>x©8nafcfct*;3*i/i 0 om&onmzM 

K±©«k^JC. !t*liIBffl«f«t-h*fc:*tt4JBft*Xj 
x'JO*|6*t»L<, |^»r«<&5„ *fc, TV 

[0036] hi 3tt±.m<D±5tzmaiz%mmttm 
1 oonmomm&yjkTiBii&mT&z. z.<owt. x-r 

y^QlC»LT*Wt*«iJ7^h;ULl, #if3> 20 
x>-y-C2 &<£OTi#)X'l'y?Q2©iI?i][5)g§£gf|L, 
/t£>'#$fcT-&So £©JS8&Xf y 2 t L-Tti, ± 

x-f7fQi©^s©i/i oss©fe©$^ffl-r^c 
tt-r*. ^©iwic^, awr*. 

AffijUgBtfCte. b5>XT r ^©^^©^UtiixY 

-f 2 5iXi- y^Q 1 ®^-> c t 9 ft US 
C tic J: 0. iXi-^fQl icftWcttgteftfcn >^ 
>1rC s©m^fSr^n>T ; >-y-C2*5j;rjCft^iJ7^ 

So 

[0 0 3 7] t*«t-F&£0«UTOfctt. SSSSX-f 

v7Q2nw( •yf-yv&ftn^ i^-f^QHj 

tt. ^5>XTr©-^#^NltCjJ0Ait^a>f ; >-y- 
C 2 t*«U 75 h;UL 1 t0ifi^|ElK&aLTm^ 

ems, c©4f£, *ffi3>x>-y-c2^tti6X'ry^ 

t. h7>X-^iiNl^lU7i- HH. l->#fi 

3 >x>-y-c 2 ? ? q 2 om^-vmmmn 

So £©££, *^3>x>-y-C2©mE±#IC^^H 
7>X-^#«Nl©«JE^/>f§ 0 3>r>K2 

©mE^A*«ffiJ:0±#1-StS^i^LMJ6 > h 
5>X-^#^N1^0fnjl)p«jEStt*t S ^- r ^ > h5 

- FD 1 «t*ji U I- y >X t*A 6tiftx*;p^-«J 

[0 0 3 8]±X^7fQl^>mWHH 1 so 



ft. Eft«©*flE*»rr. ffii!jX<-y^Q2©*SK© 

»&tt, ftfo/7>tC2ih7>X|g'f>^J 

>xt*S'J7f h)\,L 1 roof-y^T'^sst 
Stfcfli^etiSo c©^s;(7)i^, *i3>T>tii, 

1/10 0«a«©ftffirlc^*3#it/hS&eaot>Ofc 
•TttfTtSo LtztfiT, iX-f 7ftfl»4±!)l. 

St*. *^oa«**ft/h*<-i-6ct*«Bi|Bi&4. 
Ml&X-f y^Q2©£tete£X-f y^Ogftl/ 

[ 0 0 3 9 ] m 1 4 us 1 1 o^Hiosc^it-aBB 
Hi3t©«aja«. #jfU7>7 k^l i©« 

-©Iais§©»)^tt@i 3-ts«wi;-ca&*«t. ftfc-sjft 

tt^ftX-f -y^Q2§:^>Lfcfl$. h 7 >X-##i!N 

££HJffl1-S&©T&5o §130^. LI 

tt*ft«Ma*©#SU7* h^t L.T©a5 D D D T$»-5 
«<. gll 4 7?ttJin*K5>XlcSclHl©^€rii3jD-rs 

[0 0 4 0] HI 3, Hl4ttlo©0greeft» (ft 

i§sg*5fijfflsnso hi 5tt**»5«s^-ria»HT?» 

So mil &«Eg§Re c©HiAl;n>T>tC 1, H 
7>XTr 1. JMBglK CltfcHS) . ^ 

f*- KD5, D6, 3>j/tC3, C4a»S&** 
-T >«Z^t. n>x>-y-C 1 1. h 7 >XT r 2. A 7 
-IC2, y-r*-HD7, 3>f>*C4*5&5t 
7SMt#£«figL£t>©-e&S„ fcfc, /17-IC1 
ttMOSFETQltfflfPfljicitjfcSflltfStt, /I 
7-1 C2(iMOSFETQl 1 I C 2 

[0 0 4 1] ±effl±5ft||j*fc*HT. H*sn&^ 
7U h5>XT r 1 tXSK*E*BlJObT^'r^--K 

D5 t3>r : >irC3 t^e^siiHiKm^t, ^-r^- 

- KD 6 ia >T>-y-C 4 ta>S&«C PU«Rfcjt» 
S. ftijffllffl 1 c 1 tttHa*ES*ffl 

i©^->, *7itzmm?z>z.fv, ±0s§€ii^-^ 

fc«*f«. 8H*»»«^rcPU©*a«»ff£L 
X^S^^-HBtlCtt. MOSFETQlHSStf 
ICMOSFETQ 1 l©^5r^>, t7U h 7 >XT 
r 2lC32«tmEE^EnSDLT. ^t-HD7i3>7> 



-9-c 5 tfr*>t£2>c p unuizo&mmniizwii&T 

[0 0 4 2] 0 1 6(C0 1 5©/^7- I c<Dmf&m&* 
?. mm (a) WW- IC1, H (b) iJ/17- I C 

-tCT. 01 7©«fc3lrf£. 01 7ttCl© 10 
*^£j;3K, /t7- I C 1 <h/17- I C 2<h£|H)-©ie 
flfi»flli&H*«fc5K:U£<b©T?**. H17T»*/t7- 

i c i t/w- 1 c 2 tzm-o&mmfoMzmi&tz, ■ 

iolcbfc^. 0 1 8CDJ; 3(C-rsci <h#T?#S. "fte 

mmm ici, i c 2ttmig$)irtt(3ftia]i;4ij£ 

Cl/#5i<tt»lL/. ttUffll C 1, lC2S$i«!) 

[0 0 4 3] ±ETfH»SMk©»«ta«««t. 0 1 20 
5 fcSTJ^fcHRttfcX-f y ^>ymigi Uttf. 0 

fiJfflTt^CtttSS^Tfcft:^. HI 3, 14 
[0 0 4 4] 

»**l~6©*WCJ;tx«, 7 7hX 
•f7 9 L >^fT/j:lOO > RJ6l,fctt*©WSftTX-f so 

m. Ttei) ~3> ©^ftfijj&wtena. 

2) X<*;f>5 r SfCdv/dtS!*S<a;0. 

3) J-VM, 7,^X/^mfmtS.H\ZiQ^X. 7,<iy 

*&. W*S8, 9©^WlcJ;ntt, fi¥£3$c»-f5;r 40 
#{»|©:j >x>* (CD fc**.6*ifcx*;H*-&ft 
frft *. -5 £ 5 * ij«6a<t# en*. 

[0 0 4 5] m$Hl 0©B9Jfc«fcntf. h?>X-^ 

wasa u *;xu h* 1 ®rmi$.T-2. mm® 
is^i 1 ©fgwicintf, ^^x-A^mes 
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[0 0 4 6] $mm 1 2 ~ 1 3 ©SBflfCintf, 

■fict^-rr**. cncto. Tv^ftif©?«»« 

n) ft*. ±E«*W)tSHJES*4fc». 1 / 1 0 0 36 

*&©xi- -y^>^m**»j«»B-r*o*«-«fl<jT** 

»*«1 2-1 3©38ij|fc:«fcntf. S'Jj£l3:B©Tm 

[0 04 7] immi 4, 1 5©38wc<tn«. ^-r> 

•y^<h^©8iffi!ffl I C«:|S|-©AWir- yfciRlft-rsJ: 

©/*?*-$?«##*«■«, 'bmtti&mmtifimM 

*fc. M*«l 6, 1 7©»9!K«fcntf. m« 
ffl I C* lOtU^i* >«WffltU-.y«Wffltf*ffl1-4 

[ias©fgmft^] 

[H 1 ] £©$6W©I! 1 ©$ft©£tt£*-f StSBTfe 

[0 2] Hl©ftfftK9iHT*S. 

[0 3] £©SS9l©m2©£16©#18«:STI3ttHT» 

[04] C036W©S3 0*«0»«H6*-ria»HT* 
£. 

[05] C©38M©»4©**©»*&^TiaiSHTr» 
4. 

[0 6] c©«wojB5o**o»**^-riaisBi"r» . 
4. 

[07] c©»wo»s6o*«©»ft**'riaBHTr» 
4. 

[0 8] r©*w©JB7©*«s©»»*s-riaiSHtr» 
[09] r©»w©»7©*ifi©»jiffl*»«*s-rig 

SS0T-*-5« 

[010] i©56W©»7©*«©»*©9J©aE»«fl* 
7K"T[h]?§0T&£<, 

[011] z.<n%w<nw,%<»nm<D3mzw.-t®&mT' 
[012] c©*w©*9©**©»tts«-riaBSiaT 

[013] £©891©gl 0©$MW»tt&*-ri9ttB 
fife*. 

[014] coKwomi 1 ©$ifc©j*ft£*-riattH 

[015] «ft«fac*ffft:5^'f »5 t >y*B[©-lR 
Wft:0iJ«:jjVf®»0T&£. 
[016] 01 5©^fSfbt*iJ&^-r«lfi£0-C$.*„ 
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[HI 7] c©5EW»CckS*«ftWSS"r«lJ5fiHT* 

[HI 9] SE*«€:SriaiSH"C**. 
Rec, Recl-«E«g, LI, L2, L3-U7* 



Hk CI, C2 ( C3. C4, C5, CI 1, Cs- 
3>x>U\ Ql, Q2, Q3, Ql L-¥»#x-fy 
?\ Dl, D2, D3, D4, D5, D6, D7-^ 
h\ Tr, Trl, Tr 2-h7>X, Nl — h5 
>X-##$, N2-h7>X-*S8, N3-h7> 
XH##8, N4-h7>X«m DC-B8I1 



[01] 



[0 2] 



LI 

. Q <YW 



DC 



Tr 



CI • 



D3 



N1« 



N3< 



C2 L2 



Q2 'i Q1n x 



i j 

Reel 



Cs 




0--- 
N2«S5 0 



[B3] 



[H4] 



DC 



L1 



ci : 



D3 



N1, 



N3< 



L2 



m 



i j 

Reel 



Q2<h_ Q1 tn 



Cs 




1 — o 



[85] 



[H6] 



LI 

. q rv%^ 



DC 



C1 : 



N1« 



C2 L2 



Q2 (h Ql f, 

4, y 



Reel 



Cs 
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#BBV L 1 - 1 9 6 5 7 2 





(12) 



®H¥ 11-19 6 



[0 12] 




(13) 

• ' 1 



t$DH¥ l 1 - 1 9 6 5 7 2 



1 4] 




j 

Keel 



1 — o 



(14) 



1#PB¥l 1 - 1 9 6 5 7 2 



[HI 5] 



(3 



D 
Q. 

O 




0 0 



